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DETAILED ACTION 
Status of Application 

1 . Applicant's amendments and remarl<s filed 5/12/201 1 have been acknowledged. 

Claims 1-20 are pending. 

Claim Objections 

2. The previous objection to claim 9 has been withdrawn as a result of Applicants' 
amendments. 

Claim Rejections - 35 USC §112 

3. The previous rejection of claim 6 under 35 USC 1 1 2, 2"^^ paragraph has been 
withdrawn as a result of Applicants' amendments and further consideration. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 1-5 and 9-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable by WO 2004/017452 to Yoshikawa et al. (English equivalent US 
2005/0260786 used for citation), as evidenced by EP 1622178 to Zaiteerunddin et 
al., in view of JP 10-245453 to Tanaka et al. (machine translation provided for 
citation). 

Regarding claims 1-3 . Yoshikawa et al. teach an electrolyte for a photovoltaic 
device comprising an ionic liquid, e.g. 1,2 dimethyl-3-propylimidazolium iodide or an 
oxidation-reduction substance solution containing 1 ,2 dimethyl-3-propylimidazolium 
iodide, carried by a vulcanized rubber containing clay (abstract; [0009]; [0034-39]; 
[01 12]; [0200-0207]). This definition of ionic liquid is supported by Zakeerunddin et al., 
who also relate to an electrolyte for a photovoltaic device and define ionic liquid or 
"room temperature molten salt" as an electrochemically active salt having a melting 
point lower than ambient temperature, or a salt selected so that the mixture formed by 
this salt and another species of the redox system has a melting point lower than 
ambient temperature, illustrating the general formulae (a) and employing 1 ,2 dimethyl-3- 
propylimidazolium iodide in electrolyte example VI (abstract; [0047-52]; [0076-77]). 

Yoshikawa et al. do not expressly teach that the clay in the vulcanized rubber 
contains a layered clay mineral and/or an organically modified layered clay mineral as 
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per claim 1 or tliat ttie layered clay mineral and/or an organically modified layered clay 
mineral is produced as per claims 2 and 3. 

Tanaka et al. also relate to vulcanized rubber and teach a clay composite rubber 
material comprising layered clay minerals modified by gum oligomers and organic 
onium ions (abstract; Fig. 1 ; [0006-13]; [0033-35]). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have used the clay composite rubber material of Tanaka et al. as the vulcanized 
rubber in the electrolyte of Yoshikawa et al., because the skilled artisan would have 
appreciated making the electrolyte of Yoshikawa et al., which is a thin layer requiring 
excellent safety and durability and low price, using the clay composite rubber material of 
Tanaka et al. which has high elastic modulus and excellent mechanical property, is 
suitable for producing thin material and mold goods of complicated shape, and can be 
manufactured easily (Yoshikawa [0009]; Tanaka [0001]). As per claims 2 and 3, the 
instant claims are product-by-process claims and product-by-product claims are not 
limited to the manipulations of the recited steps, only the structure implied by the steps. 
If the product in the product-by-process claim is the same as or obvious from a product 
of the prior art, the claim is unpatentable even though the prior product was made by a 
different process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 
1 985). See MPEP § 21 1 3. Where the claimed and prior art products are identical or 
substantially identical in structure or composition, or are produced by identical or 
substantially identical processes, a prima facie case of either anticipation or 
obviousness has been established. In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 
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433 (CCPA 1 977). See MPEP § 21 1 2.01 . In this case, ttie ionic liquid would have been 
carried on the clay composite rubber material containing the layered clay mineral 
organically modified by organic onium ions (Yoshikawa abstract; [0009]; [0034-39]; 
[01 12]; [0200-0207]; Tanaka abstract; Fig. 1 ; [0006-13]; [0033-35]). 

Regarding claims 4. 10. and 12. said ionic liquid is an imidazolium salt, 1 ,2 
dimethyl-3-propylimidazolium iodide (abstract; [0200-0207]). 

Regarding claims 5. 11. 13. and 1 4-1 6. Yoshikawa et al. teach a photovoltaic 
device comprising a photoelectrode including a transparent conducting layer and a 
metal oxide semiconductor film, a counter electrode arranged facing said 
photoelectrode and an electrolyte layer arranged between said photoelectrode and said 
counter electrode, wherein electrolyte layer is an electrolyte according to claims 1-4, 
respectively (Figs. 1 and 3-5; [0007]; [0247]; [0250]; [0280]; [0282]). Yoshikawa et al. 
teach using porous Ti02 particles having a primary particle diameter of 30 nm in the 
metal oxide semiconductor film ([0466-467]); the metal oxide semiconductor film has to 
be mesoporous. 

Regarding claim 9 . Yoshikawa et al. teach a dye-sensitized solar cell comprising 
a photovoltaic device according to claim 5 and a photosensitizing dye carried on the 
metal oxide semiconductor mesoporous film of the photovoltaic device ([0007]). 

5. Claims 6-8 and 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yoshikawa et al., Zakeerunddin et al., and Tanaka et al. as 
applied to claims 1 and 5 above, in view of US 2005/0072462 to Kang et al. 
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Regarding claims 6-8 and 17-20 , the claimed conductive substrate is considered 
to be the counter electrode of claim 5 and its structure is a conductive polyaniline 
coating on a substrate. Yoshikawa et al. teach a counter electrode 4 (abstract). 

Yoshikawa et al. do not expressly teach that the counter electrode is obtained by 
coating, on a substrate, a conductive polyaniline dispersion as claimed. 

Kang et al. also relate to a photovoltaic device and teach a counter electrode 
coated with polyaniline (abstract; [0024]). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have used a counter electrode coated with polyaniline like that of Kang et al. in the 
photovoltaic device of Yoshikawa et al., because the skilled artisan would have used a 
conventionally used counter electrode in the same device and would have obtained 
expected results. A photovoltaic device or dye-sensitizing solar cell comprising the 
counter electrode would have also been obtained. Product-by-product claims 6-8 and 
1 7-20 are not limited to the manipulations of the recited coating and polymerization 
steps, only the structure implied by the steps. If the product in the product-by-process 
claim is the same as or obvious from a product of the prior art, the claim is unpatentable 
even though the prior product was made by a different process." In re Thorpe, 777 F.2d 
695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). See MPEP § 21 13. Where the claimed 
and prior art products are identical or substantially identical in structure or composition, 
or are produced by identical or substantially identical processes, a prima facie case of 
either anticipation or obviousness has been established. In re Best, 562 F.2d 1252, 
1 255, 1 95 USPQ 430, 433 (CCPA 1 977). See MPEP § 21 1 2.01 . 
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Response to Arguments 

6. Applicant's arguments witli respect to claims 1 -20 have been considered but are 
moot in view of the new ground(s) of rejection. Applicants argued that 1 ,2 dimethyl-3- 
propylimidazolium iodide is not an ionic liquid. The Examiner respectfully disagrees and 
cites a newly discovered reference to Zakeerunddin et al. who provide a general 
formulae (a) for ionic liquid and illustrate with 1,2 dimethyl-3-propylimidazolium iodide as 
an example that fits the general formulae in an electrolyte. Applicants then argued that 
Yoshikawa et al. do not disclose or teach layered clay mineral and/or organically 
modified layered clay mineral in the ionic liquid. The claims do not specify the structure 
or relationship between the layered clay mineral and the ionic liquid. The Examiner cited 
a newly discovered reference to Tanaka et al. to address vulcanized rubber known to 
contain layered clay mineral and/or organically modified layered clay mineral. As a 
result, it would have been obvious to one of ordinary skill in the art at time of invention 
to have arrived at an electrolyte comprising a layered clay mineral and/or organically 
modified layered clay mineral and an ionic liquid. 

Note to Applicants 

7. Currently, claim 1 contains an open-ended term "comprising" which does not 
exclude unnamed elements and does not specify any structure of the electrolyte. To 
further the prosecution. Applicants are encouraged to consider amending claim 1 . 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HENG CHAN whose telephone number is (571 )270- 
5859. The examiner can normally be reached on Monday to Friday, 9:30 am EST to 
6:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer K. Michener can be reached on (571)272-1424. The fax phone 
number for the organization where this application or proceeding is assigned is 571 - 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 


/Jennifer K. Michener/ /HENG M CHAN/ 

Supervisory Patent Examiner, Art Unit 1728 Examiner, Art Unit 1728 


